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CTPOEHHE H (DYHKIJHOHAJIBHBIE OCOEEHHOCTH 
CJIIOHHBIX 3KEJIE3 

JIHMHHOK KPACHOTEJIKOBBIX KJIEIU,EH (TROMBICULDAE) 

A. B. IIIaTpoB 

3 ooJiorn^ecKHH hhcthtyt AH GGGP, JleHHHrpafl 

KoMnjieKc cjheohhbix >Kejie3 jihhhhok KpacHOTejiKOBBix KJiemeia coctoht H3 4 napHtix >Kejie- 
3HCTBIX o6pa30BaHHH, CpeflH KOTO p BIX OTHeTJIHBO pa3JIHHaiOTCH flBe rpyHHfcl, o6T>eflHHHK)II];He 
ojpia — GojiBinne h nepe^HeMeflnajibHBie >Kejie3Bi, BTopaa — flopcojiaTepajiBHBie I h II >Kejie3Bi. 
Bee >Kejie3Bi no CTpoeHHio npocTBie ajibBeojiapHBie. Kansan rpynna >Kejie3 OTJiHaaeTca He tojibko 
cbohmh rHCToaornaecKHMH oco 6 eHHOCTaMH, b aacTHocTH tohkhm CTpoeHHeM, ho TaKace (JjyHKipao- 
HaabHoii pojiBio b npoi^ecce nHTaHna KJiemeii h HMeeT co6cTBeHHBiH bbibojjhoh npoTOK. 

JIhhhhkh KpacHOTejiKOBtix KJieigeH hbjihiotch BpeMeHHLiMH oSjinraTHfciMH na- 
pa3HTaMH ho 3 bohohhlix >khbothlix c ^jiHTejibHLiM cpoKOM (#0 18 ^Heii) (Everett, 
e. a., 1973) nirraHHH Ha npoKopMHTejie. B oSecneneHHH >KecTKoii (jnmcaijHH napa- 
3HTa Ha Tejie xo3HHHa h b nojiyneHHH hm nniipi orpoMHan pojib Ha npoTH>KeHHH Bcero 
nepno^a nnTaHHH npHHa^jie>KHT cjiiohhlim >nejie3aM. TeM He MeHee £;aHHLix o thcto- 
jiorHHecKHX ocoSeHHocTHX h (j)yHKu;HOHajiBHLix H3MeHeHHHX cjiiohhlix >Kejie3 b npo- 
u;ecce nnTaHHH jihhhhok KpacHOTejiOK npaiiHe Majio. KpoMe toto, Hejib3H cwraTt 
OKOHHaTejIBHO BLIHCHeHHLIM BOnpOC 0 KOJIHHeCTBe CJIIOHHLIX >KeJie3. ^HvOHC (Jo- 
nes, 1950) y jihhhhok Neotrombicula autumnalis o6Hapy>KHJi Bcero £Be napbi cjiioh¬ 
hlix >nejie3, SojiLinne h MajiLie. B npoTHBonojionuiocTb eMy IHpaMJiOBa (Schram- 
lova, 1978) onncajia y jihhhhok Chelodonta costulata no# pa3HLiMH HOMepaMH 7 nap 
cjiiohhlix >nejie3, b tom HHCJie ^jiHHHLie Ty6yjinpHLie. Bohtt (Voigt, 1971) y jih- 
HHHOK HeCKOJILKHX BH^OB KpaCHOTeJIOK BLI^eJIHeT (TaK2Ke IlOR pa3HLIMH HOMepaMH) 
6 napHLix >nejie3, epe^n hhx TySyjinpHLie h ^oSaBOHHLie. ^aHHLie paSoTLi paccMaTpn- 
BaioT npeHMymecTBeHHo MHKpocKonHnecKyio aHaTOMHio >nejie3 h He KacaiOTcn ^e- 
Tajieii hx rncTOJiorHHecKoro CTpoeHHH. 

CjIIOHHLie >KeJie3LI B3pOCJILIX KpaCHOTejIKOBLIX KJiemeil H 6JIH3KHX K HHM TpOM- 
Shahhji; (ceM. Trombidiidae) H 3 yneHLi HecKOJiLKO Jiynine, o^Hano TaK>ne jihihl Ha 
ypOBHe MHKpOCKOnHHeCKOH aHaTOMHH. B OCHOBHOM OnHCLIBaiOT 5 napHLIX CJIIOH¬ 
HLIX >nejie3 — BeHTpajiLHLie, jiaTepajiLHLie, MejjHajibHLie h flopcajibHLie, a TaK>ne 
TySyjinpHLie (Eepe 3 aHu;eB, 1980; Brown, 1952; Mitchell, 1964). IIomhmo othx >ne- 
Jie 3 , Mocc (Moss, 1962) onncaji y B 3 pocjiLix Allothrombidium lerouxi HeSojibnrae 
napHLie rnnocTOMajiLHLie h xejmii;epajiLHLie >nejie3Li. 

B cbh 3 h c Sojilihhm 3 HaneHHeM b npon;ecce nnTaHHH h cjiaSoii H 3 yHemiocTbio 
CJIIOHHLIX >Kejie3 JIHHHHOK KpaCHOTejIKOBLIX KJieiIi;eH BLIHCHeHHe HX CTpOeHHH H (j)yHK- 
ipioHajibHLix ocoSeHHocTeH npe^CTaBjineTCH o^hoh H3 aKTyajiLHLix 3a^aH napa- 
3HTO JIOTHH. 

HacTOHigan paSoTa HBjineTCH nepBOH nonLiTKoii CBH3aTL £;aHHLie o tohkom CTpoe- 
hhh cjiiohhlix >Kejie 3 c ^aHHLiMH 06 hx (|)yHKi^HOHajiLHLix H 3 MeHeHHHX b npoijecce 
nnTaHHH Ha npHMepe AByx bh^ob jihhhhok KpacHOTejiOK. 
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MATEPHAJI H METO^BI 


MaTepnaji 6liji cobpaHB XaSapoBCKOM npae b 1977 r.,B JleHHHrpapcKOH h IIckob- 
ckoh oSjiacTHX b 1980—1981 rr. 06T>eKTOM nccjiepoBaHHH nocjiynmjiH pBa Bnpa 
jihhhhok KpacHOTejiKOBLix KJieipen (ceM. Trombiculidae) — Neotrombicula pome- 
ranzevi (Schluger, 1948) h Hirsutiella zachvatkini (Schluger, 1948). Bee cbopti 
npoBOftHJiHCB npenMyipecTBeHHo b jieTHe-ocemiHH nepHop (hiohb — okthSpb). 

M3yHaJIHCL JIHUHHKH, nHTaiOipHeCH Ha pa3HLIX CTa^HHX Ha CBOHX eCTeCTBeHHLIX 
xo3neBax — N. pomeranzevi Ha KpacHo-ceponnojieBKe (Clethrionomys rufocanus) — 
H3 XabapoBCKoro npan, H. zachvatkini Ha pti^Ken nojieBKe (Clethrionomys gla- 
reolus) — H3 JlemmrpaACKOH h IIckobckoh oSjiacTen. 

^jih rHCTOJiornHecKoro H3yneHHH KyconKH ko>kh OTJiOBJieHHtix rpti3yHOB c nn- 
TaiOipHMHCH JIHHHHKaMH $HKCHpOBaJIH B CnHpTOBOH CMeCH By3Ha H $HKCaTOpe 
EpopcKoro. ,H,ajiee ocyipecTBJiHJiacB npoBopKa nepe3 MeTHJi6eH3oaTpejiJiOH,HHH h 3a- 
jiHBKa b napa(|)HH. Cepnn cpe30B tojihjhhoh 5 —6 mkm OKpamHBajin a3yp-303HH0M 
HJIH reMaTOKCHJIHHOM Bpjinxa — 303HH0M. B peJIHX rHCTOXHMHHeCKOrO H3yneHHH 
cjiiohhlix >Kejie3 6 lijih nocTaBJieHLi cjiepyioipHe peanpHn: IIIMK-peaKpHH no Man- 
MaHycy Ha oSiipie nojmcaxapHftLi, peanpHH c ajiBpnaHOBLiM chhhm no CTHftMeHy 
h ochobhlim KopHHHeBLiM Ha KHCjitie MyKonojmcaxapHpLi, peanpHn C BOftHLIM h cy- 
jieMOBLiM pacTBopoM 6poM(|)eHOJiOBoro CHHero Ha 6ejiKH. KpoMe toto, npoH3BopHJiocB 
OKpaniHBaHHe m6thjioblim 3ejieHLiM c nnpoHHHOM no Ymia pjin BLiHBjieHHH HyKJienHo- 
blix khcjiot, a TaKH^e cypaHOM nepHtiM B no Man-MaHycy pjih BLiHBjieHHH jih- 
nH^OB. 

IIocKOjiLKy b MecTax jiOKajiH3apnH Ha xo3HHHe (naK npaBHJio, npn yMepeH- 
hom 3aKJiem;eBJieHHH — 3to BHyTpeHHnn nacTL yniHOH paKOBHHLi) jihhhhkh Ha- 
XOftHTCH Ha pa3HLIX CTapHHX nHTaHHH, B03HHKaeT Bonpoc 0 ^OCTOBepHOH OpeHKe 
3THX CTaftHH. B XOpe MHOTOHHCJieHHLIX HaSjIIOpeHHH yCTaHOBJieHO, UTO ypoSHLIM 
Mop^ojiornnecKHM KpHTepneM pjin pa3JiHneHHH nocjiepoBaTejiLHLix CTapHH nHTaHHH 
jihhhhok KpacHOTejiOK b cjiyuae hx napa3HTnpoBaHHH Ha ecTecTBemiLix xo3aeBax 
npn rncTOJiorHHecKHX nccjiepoBaHHHX cjiy>naT HHTeHCHBHOCTB 3anojmeHHH KHineu- 
HHKa nHipeBLIMH BKJIIOUeHHHMH H CTeneHB pa3BHTHH CTHJIOCTOMa. TaK, nyCTOH 
KHHienHHK C (JjyHKpHOHaJIBHO HeaKTHBHLIMH 3nHTeJIHaJIBHLIMH KJieTKaMH H OTCyT- 
CTBne pa3BHToro CTHJIOCTOMa CBH^eTejiLCTByioT o He^aBHeM npnKpenjieHHH jihhhhkh 
h eipe He HanaBineMCH npopecce nHTaHHH. C ppyroii CTopoHLi, o6T>eMHCTLiH KHineu- 

HHK, 3anOJIHeHHLIH nHipeBLIMH BKJIIOHeHHHMH, H XOpOHIO pa3BHTOH CTHJIOCTOM, TO~ 
BOpHT 0 TOM, HTO KJieip 3aBepiHaeT nHTaHHe. 

^jih 3jieKTpoHHo-MHKpocKonHnecKHX nccjiepoBaHHH HcnojiB30BajiHCB co6paH- 
Htie b JleHHHrpaftCKOH o6ji. jihhhhkh H. zachvatkini Ha cpejpmx cTapnax nHTaHHH. 
cDHKcapHH ocymecTBJiHjiacB 2 %-hlim pacTBopoM rjiioTapajiLpernpa Ha 0.1 M $oc- 
(JaTHOM 6y(f>epe c caxapo3on (7.5%) b xojiopnjiLHHKe ot 1 po 1.5 n h pajiee 1 %-hlim 
pacTBopoM ocmhh (0s0 4 ) Ha tom >Ke 6y$epe b xojiopnjiLHHKe 1 n. H3-3a MejiKHx 
pa3MepOB JIHUHHKH $HKCHpOBaJIHCL peJIHKOM. ^JIH oSeCneueHHH npOHHKHOBeHHH 
(|)HKcaTopa 3apHHii KOHep TyjioBHipa jihhhhok npoKajiLiBajicn. B pejinx noBLimeHHH 
KOHTpaCTHOCTH o6l>eKTLI npOBOpHJIHCL Hepe3 HaCLIIgeHHLIH paCTBOp ypaHHJI-ape- 
TaTa Ha 70-rpa ) n;ycHOM cnnpTe h nepe3 0.5% -hlih pacTBop (|)OC(|)opHo-BOJiB(|)paMOBOH 
khcjiotli — Ha aScojiiOTHOM cnnpTe. ^ajieeocyigecTBJiHJiacB npoBO^Ka nepe3cnHpTLi > 
apeTOHLi h 3ajiHBKa b apajipnT. yjiBTpaTOHKHe h nojiyTOHKne cpe3ti npnroTO- 
BJIHJIHCB Ha yjILTpaMHKpOTOMe LKB-III. ToHKHe Cpe3LI npOCMaTpHBaJIHCB H (J)OTO- 

rpa^npoBajiHCfc na 3JieKTpoHHOM MHKpocKone Tesla BS-500. 

PE3yJIbTATBI 

CjiioHHLie >neJie 3 Li jihhhhok KpacHOTejiKOBLix KJieipen pacnojio>KeHLi 3a npepe- 
jiaMH maTO combi b nojiocTH Tejia, pacnpocTpaHHHCB ot rHaTOCOMLi Ha3a.ii; po (JpoH- 
TaJIBHOH CTeHKH KHHieHHHKa H OXBaTLIBaH CBepxy H C 60 KOB M03r (pnc. 1,2). 

IIpoBepeHHLie HCCJiepoBaHHH blihbhjih 6 napHLix o6pa30BaHHH, KOTopnie onn- 
CLiBajiH nan CjiioHHLie >nejie3Li (Voigt, 1971), opHano, no HaniHM paHHLiM, tojibko 

4 H3 HHX HBJIHIOTCH COSCTBCHHO CJIIOHHLIMH >KeJie3aMH, TOT^a KaK J^Ba ppyTHX TaK 
Ha3LiBaeMLie TySyjmpHLie h poSaBOHHLie >nejie3Li He MoryT 6litl OTHeceHLi k cjhoh- 
hlim >nejie3aM. 
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H3-3a cjia6on H3yHemiocTH 9Toro Bonpoca He cyipecTByeT e^HHOH KJiaccn(|)HKa- 
H,HH CJIIOHHLIX >Kejie3 JIHHHHOK KpaCHOTeJIKOBLIX KJieipeH. MlI ftaJIH HM Ha3BaHHH, 
pyKOBOACTBynct hx B3anMHLiM pacnojio>KeHHeM, h jihhib b OTHomeHHH HenoTopLix 
coxpaHHjin HanSojiee nacTO BCTpeHaioipnecH HanMeHOBaHHH. Mli pa3JiHnaeM 4 napLi 
cjiioHHLix >Kejie3 — SojiLinne, nepeftHeMeftnajiLHLie, ^opcojiaTepajiLHLie I h #op- 
cojiaTepaJiLHLie II. BMecTe c 3thmh >Kejie3aMH mli onncLiBaeM TaK>Ke napHLie £o6aBOH- 
HLie >Kejie3Li. CTpoeHHio napHLix Ty6yjmpHLix >Kejie3, ocyipecTBJiHioipHx (JyHKpnio 
BO,n;Ho-cojieBoro o6MeHa, 6y,n;eT nocBHipeHo oT^ejiLHoe coo6m,eHHe. 

Bee >Kejie3Li no CTpoeHHio npocTLie ajiLBeojinpHLie, HMeionpie KOHenHLiH 
cenpeTopHLiH OT^eji b BH^e e^HHHHHOH ajiLBeojiLi, KOTopan jjpeHnpyeTCH Hepa3BeT- 
BJieHHLIM CJIIOHHLIM npOTOKOM (pHC. i] 2\ 4, 1 — 4\ CM. BKJI.). HcKJIIOHeHHe CO~ 

d nllM d nlw: 



Phc. 1. CxeMa pacnojio>KeHHH cjhohhbix >Kejie3. H. zachvatkini. Bn# CBepxy. 


6mc — SoJibinan H<eJie3a, dne — aoSaBOHHaa meJie3a, OaIdk — HopcoJiaTepajibHaH I mejie3a, djillwc — aopco- 
jiaTepaJibHaa II meJie3a, k — KunieHHHK, mz — M03r, timmc — nepejmeMeHnajibHaH ?KeJie3a, yum: — TySyjinpHaH 

wejie3a. 


CTaBJimoT Ty6yjinpHLie >nejie3Li, KOTopLie, Kan 9 to bh^ho H3 hx Ha3Bamm, 
hbjihiotch npocraMH TpySnaTLiMH, a TaK>Ke Ao6aBOHHLie, opraHH30BaHHLie HHane 
(cm. HH>ne). CeKpeTopHan ajiLBeojia Kan^on >nejie3Li coctoht H3 HeSojiLinoro 
KOJinnecTBa ohhothhhlix >nejie3HCTLix kjictok, KOTopLie pacnojiaraioTcn bok- 
pyr, Kan npaBHJio cjia6o BLipa^KeHHOH, peHTpa jilhoh nojiocTH, 0TKy,n;a 6epeT 
HanaJio cjiiohhoh npoTOK. }Kejie3Li He HMeioT KaM6najiLHLix hjih MajioAH(|)(|)epeHH,H- 
pOBaHHLIX KJieTOHHLIX 9JieMeHTOB, 3a CneT KOTOPLIX MOTJia 6 lI nOnOJIHHTLCH KJieTOH- 
Han nonyjmpHH cenpeTopHLix ajiLBeoji. Ajilbcojili cjiiohhlix >Kejie3 JinmeHLi oSkjib^kh 
H 3 BnHTeJIHaJILHLIX KJieTOK H OKpy>KeHLITOJILKO 6a3aJILHOH MeM6paHOH, KOTOpan, KaK 
9TO nOKa3aJIH BJieKTpOHHO-MHKpOCKOnHHeCKHe HCCJieAOBaHHH, BnjIOTHyiO rpaHHHHT 
c OKpy>KaioiH,HMH TKaHHMH (mliihh,li, M03r, rnno^epMa, ^pyrne cjnoHHLie >Kejie3Li 
H T. ft.). IIjIOTHOe npHMLIKaHHe K OKpy>KaiOIH,HM TKaHflM, OHeBHftHO, JIHHiaeT CJIIOHHLie 
/Kejie3Li Heo6xo,n;HMocTH b noA,n;ep>KHBaiom,eM Kapnace H3 anHTejiHajiLHLix KJieTOK. 
C APyrOH CTOpOHLI, 9TO 06yCJI0BJIHBaeT 3aBHCHMOCTL (JopMLI CJIIOHHLIX >KeJie3 OT 
pacnojio>KeHHH OKpy>KaioiH,Hx opraHOB, hto noKa3aHo TaKHce b OTHomeHHH TeTpaHH- 
xoblix KJieipen (Blauvelt, 1945). Pa3MepLi cjiiohhlix >nejie3 Ha npoTH>KeHHH nnTaHHH 
3aMeTHO He H3MeHHIOTCH. 
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Han6ojiee pa3BHTbiMH y jihhhhok KpacHOTejiKOBbix KJienjeH hbjihiotch napHtie 
6ojiLnine >Kejie3bi, KOTopue y o 6 ohx H3yneHHbix bhaob cxoahbi no CTpoeHnio. Ohh 
MaccHBHBi, 3aHHMaiOT AopcajibHoe nojio>KeHHe n opneHTnpoBaHLi bjjojib rjiaBHon 
ocn Tejia, oxBaTBiBan CBepxy n oTnacTn c 6 okob M03r. Mohoio BbiAOJiHTb j\Be jionacTH 
6 ojilihoh >Kejie3Li — MeHLmyio nepe^moio, n^ymyio npn6jin3HTejii>H0 a o ypoBHH 
3a£Hen rpaHHijbi maTOKOKCbi, n 3aAHioio, KOTopan cbohm KayAajibHHM KpaeM pac- 
nojiojKeHa CBepxy HaA npoKCHMajibHon nacTbio KHinenHHKa (pnc. 1 , 4 ). 3 th jiona- 
CTH BXOftHT B COCTaB O^HOH Hpe3BbIHaHHO pa3BHTOH aJIbBeOJIbl. CBepxy HaA M03T0M 
3aAHne jionacTH CHMMeTpnnHbix >Kejie3 npnxo^HT b conpHKocHOBeHHG, ocTaBancb 
pa3AejieHHbiMH jinnib 6a3ajibHoii MeM6paHoii. 

^jiHHa SojibmoH >Kejie3bi y jihhhhok H. zachvatkini b cpe^HeM 100 mkm, mnpHHa 
57 mkm. y jihhhhok H. pomeranzevi 6ojibnme >nejie3bi HecKOJibKO MeHbnie no pa3- 
MepaM. Hx AJirma cocTaBjmeT b cpe^HeM 66 mkm, mnpHHa 32 mkm. 



Phc. 2. CxeMa pacriojio>KeHHH cjhohhhx >Kejie3. H. zachvatkini. Bha c6oKy. 

ZH — THaTOCOMa. 

OcTajibHbie o6o3HaneHHH Te >Ke, hto Ha pnc. 1. 


CeKpeTopHan ajibBeojia 6ojibmon >Kejie3bi coctoht h 3 oneHb KpynHbix (nacTO 
CHJIbHO BblTHHyTblx) KJieTOK, C KpynHbIM OKpyrJIbIM HJIH OBaJIbHbIM no $OpMe HAPOM, 
saHHMaion^HM npenMyn^ecTBeHHo 6a3aJibHyio nacTb kjiotkh, h OKpyrjibiM hapbihikom 
( pnc. 1, 2; 4, 2 , 3). CpeAHnn AJinHa KJieTOK cocTaBjmeT y jihhhhok H. zachvatkini 
44 mkm, y jihhhhok H . pomeranzevi 26 mkm. ,3,HaMeTp HApa h HAptiniKa y H . zach¬ 
vatkini cooTBeTCTBeHHo 8.8 h 3.9 mkm, y N. pomeranzevi 5.9 n 3.2 mkm. 3jieKTpoHHo- 
MHKpocKonnnecKne HCCJieAOBaHnn noKa3ajin, hto HAepHan o6ojionKa mo>kgt o6pa30- 
BbiBaTb HeSojibnme BAaBjieHnn, b kotopbix MoryT Ha6jiiOAaTbCH mhtoxohaphh 
( pnc. 5). HaPuikko nonTH BcerAa npaBnjibHon Kpyrjion $opMbi, npeHMynjecTBemio 
c rpaHyjinpHon CTpyKTypoii. IIomhmo HAptmiKa, b HApax BHHBJieH xpoMaraH b bhao 
oTAejibHbix MejiKHx rjibiSoK, pacnojnmeHHbix npeHMym,ecTBeHHo no nepn^epnn 
HApa (pnc. 5, 1; cm. bkji.). 

I],HTonjia3Ma KJieTOK Ha Bcex CTaAnnx nnTaHHH (ho b oco6eHHocTH Ha Hanajib- 
hhx) HHTeHCHBHo 6a30(|)HjibHa h Ha rHCTOJiornnecKHx npenapaTax HMeeT bha Henpa- 
bhjibho nepenjieTaiomHXCH THH^eii, npnneM 6a30(|)HjiHH yBejmnHBaeTCH k ocHOBa- 
HHIO KJieTKH (pHC. 4, 2, 2). OKpaCKa MeTHJIOBbIM 3eJieHbIM C nnpOHHHOM BbIHBJIHeT 
BbicoKoe coAepncaHne PHK b n,HTonjia3Me. Han6ojiee xapaKTepHon oco6eHHocTbio 
cjiioHHbix >Kejie3 npn H3yneHHH hx Ha cbotobom ypoBHe hbjihotch HajiHnne b n,eHTpe 
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>Kejie3Li Tan Ha3biBaeM0H CBeTjion oSjiacTH, KaK npaBHJio cboSo^hoh ot KaKHX- 
jih6o o^opMjieHHLix CTpyKTyp (pnc. 4, 2 — 3 ), KOTopyio npe,m>mym,He HCCJieAOBaTejm 
TpaKTOBajin KaK cjiiohhoh pe3epByap (Voigt, 1971) hjih oSjiacTb KOHpeHTpapnn 
cenpeTa (Schramlova, 1978). TeM He MeHee npn thcto jiorHnecKHX OKpacnax (a3yp- 

303HH, reMaT0KCHJIHH-303HH) anHKajIBHLie HaCTH >Kejie3HCTLIX KJieTOK, KOTOptie 
(JopMnpyioT peHTpajibHyio CBerayio 30Hy, Ha npoTH>KeHHH Bcex CTa^nn nnTaHHH 
ocTaiOTCH KaK 6li nycTtiMH. Tojibko Ha OT,n;ejibHbix npenapaTax b annKajibHbix 
nacTHX KJieTOK y^aeTCH o6Hapy>KHTb HeMHo tohhc jieHHbie Kpyrjibie 303 HH 0 (|)HJibHbie 
rpaHyjibi. IHHK-peaKgHH h OKpacKa 6poM(|)eHOJiOBbiM chhhm Ha Sejmn TaKnce bbihb- 
jihiot HHorjja b annKajibHbix nacTnx KJieTOK HeSojibinoe KOJinnecTBO MejiKorpaHy- 



zsp 


Phc. 3. CxeMa tohkoto CTpoemra cenpeTopHOH KjieTKH 6 ojilhioh H^ejie3Li. 

aT — annapaT roJibAmn, 6 m — 6 a 3 ajn>HaH MeMSpaHa, en — BcnoMoraTeJibHaa KJieTKa, en —BHyTpnajibBeoJiHp- 
Haa noJiocTb, zap — rpaHyjiapHbm 9 HAonjia 3 MaTHqecKHH peraKyjiyM, m — mhtoxohaphh, mtyi — MHKpoTpyOoBKH, 
ce — CeKpeTOpHbie BKJHOBeHHH, cep — CB 060 flHbie pn^OCOMbl, xp — XpOMaTHH, H — HAPO, Hd — HApblUIKO. 


jinpoBaHHoro hjih £H(J)(J)y3Horo cenpeTa SejiKOBO-yrjieBOAHOH npnpoAbi. XapaK- 
Tep BblHBJieHHH CeKpeTa He H3MeHHCTCH B 3aBHCHMOCTH OT CTa^HH nHTaHHH JIHHHHKH. 
PeaKpHH Ha KHCJibie MyKonojiHcaxapH^bi Bcer,n;a 6lijih OTpnpaTejibHbiMH. 

B geHTpe CBeTjion o6jiacTH BbiHBjmeTCH 6epym,HH TaM Hanajio Kpyrjibiii b cene- 
HHH TOHKOCTeHHblH CJIIOHHOH npOTOK (pHC. 1, 2). ErO £H3MeTp B OCHOBaHHH OKOJIO 

3 mkm. /Jajiee no CBoeMy xo^y oh cy>KaeTca no 1.3—1.5 mkm. 

BjieKTpOHHO-MHKpOCKOnHHeCKHe HCCJieflOBaHHH n03B0 JIHJIH BbIHCHHTb TOHKOe 
CTpoeHne >Kejie3HCTOH KJieTKH h cjiioHHoro npoTOKa. OKa3ajiocb, hto Ha cpe^Hnx 
CTa^HHX nnTaHHH jihhhhok KpacHOTejiOK 6a3ajibHaH h cpeflHHHan nacTH cenpeTop- 
hbix KJieTOK 60 jibiHHX >Kejie3 3anojmeHbi rpaHyjinpHbiM 3H,n;onjia3MaTHHecKHM pe- 
THKyjiyMOM, Ha pnSocoMax KOToporo CHHTe3npyeTCH ceKpeT SejiKOBOH npnpoAbi 
(pnc. 3; 5, 3 ). HajiHnne MHoronHCJieHHbix phSocom, co^ep>KaH],HX PEIK, b >Kejie- 
3HCTbix KJieTKax xoporno cooTBeTCTByeT HHTeHCHBHoii 6a30(|)HjiHH h peamjHH Ha 
HyKJienHOBbie khcjiotbi c MeTHjioBbiM 3ejieHbiM — nnpoHHHOM, no jjaHHbiM CBeTO- 
BOH MHKpOCKOnHH. B OKO JIOHftepHOH 30He npHCyTCTByiOT AOBOJIbHO MHOTOHHCJieHHbie 
TnnHHHbie no CTpoeHHio KOMnjieKCbi Tojib^/kh, KOTopbie cnocoScTByioT o^opMjiemno 
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cenpeTa b rpaHyjibi (pnc. 3; 5, 1). KpoMe toto, Ha MeMSpaHax KOMnjieKCOB rojib^nm 
nponcxo^HT, BepoHTHo, ftonojiHHTejibHLiH CHHTe3 yrjieBO^Horo cenpeTa h o6be#H- 
HeHne ero c ochobhlim SejiKOBtm cenpeTOM. YnaKOBamibiH b rpaHyjiLi 3pejitm 
cenpeT KOHpeHTpnpyeTcn b anHKajibHbix nacrax KJieTOK (pnc. 3; 4 , 6). 

CenpeTopHLie rpaHyjiLi KJieTOK Sojibhihx >Kejie3 BectMa Heo^HopoftHbi no pa3- 
MepaM (ot 1 ,0,0 7 mkm, b cpe^HeM 2.4 mkm b ^naMeTpe), Kan npaBHJio, oKpyrjion 
hjih OBajibHoii (JopMbi, npeHMyiupcTBemio yMepeHHoii ajieKTpoHHoii hjiothocth h 3a- 
nojiHeHbi aMopc|)HbiM hjih pe>neMejiK03epHHCTbiMMaTpHKC0M. Ha HanajibHbix CTa^nax 
o(j)opMJieHHH cenpeTa rpaHyjibi HMeiOT, no-BH^HMOMy, MejiK03epHHCToe coji;ep>KH- 
Moe HesHanHTejibHoii ajieKTpoHHOH hjiothocth h nacTO cjierKa CKJiaftnaTyio 060- 
jiOHKy. IIo Mepe C03peBaHnn cenpeT, oneBH^Ho, ynjioTHneTCH h CTaHOBHTCH aMop$- 
hbim. TpaHyjibi o^HHOHHbie h OKpy>KeHbi 3JieMeHTapHoii MeM6paHoii. HHor^a mo>kho 
BH^ eTb cjiHHHne #Byx rpaHyji. Ha nojiyTOHKnx cpe3ax ceKpeTopHbie rpaHyjibi onpa- 
HiHBaiOTCH TOJUiyn^HHOBbiM chhhm yMepeHHo HHTeHCHBHo. OTcyTCTBHe rpaHyji CeK- 
peTa b annKaJibHbix nacTHX KJieTOK Ha rHCTOJiornnecKHx npenapaTax oSbHCHneTCH, 
no-BH^HMOMy, npeHMymecTBeHHoii sKCTpaKipieH cenpeTa bo BpeMH npoBO^KH 
oSbeKTOB. 

KpoMe nepenHCJieHHbix CTpyKTyp, b u,HTonjia3Me npncyTCTByioT ^obojibho mho- 
roHHCJieHHbie, yMepeHHoro pa3Mepa mhtoxoh^phh c rpa^neHTOM hjiothocth b cto- 
pOHy OKOJIOH^epHOH 30HbI (pHC. 5). MHTOXOH^pHH CO^ep>KaT MeJIK03epHHCTbIH MaT- 
pHKC Cpe^HeH 3JieKTpOHHOH HJIOTHOCTH H pe^KO paCnOJIO>KeHHbie KpHCTbl, OpneHTH- 
poBaHHbie nepneH^HKyjinpHo hjih no# yrjioM k npo^ojibHoii och mhtoxoh^phh. 
njia3MaTHHecKan MeM0paHa b ocHOBaHnn kjictok poBHan h He #aeT HHBarnHapHH. 
OT^ejibHbie >nejie3HCTbie KJieTKH TecHo npnjieraiOT Apyr k Apyry, nacTO o6pa3yn 
^obojibho rjiySoKne oSoiojpibie BmnniBaHHH. Ha cbotobom ypoBHe KJieTKH xoporno 
^H(j)(j)epeHH,HpyK)TCH. 

Kan noKa3ajiH Harnn HCCJie^oBaHHH, ceKpeTopHbiii h,hkji OT^ejibHo b3htoh KJieTKH 
h Bceii >Kejie3bi b pejiOM npo^oji>KaeTCHHanpoTH>KeHHH Bcero aKTa nmaHUH jihhhhkh, 
a He nponcxo^HT nepno^HHecKH, KaK CHHTajin paHee (Schramlova, 1978). Ha Ha- 
najibHbix CTa^HHx nnTaHH h u,HTonjia3Ma >Kejie3HCTbix KJieTOK HanSojiee 6a30(j)HJibHa, 
HTO, OHeBH^HO, COOTBeTCTByeT 3anOJIHeHHOCTH KJieTKH njIOTHO ynaKOBaHHbIMH H,HC- 
TepHaMH rpaHyjmpHoro 3H£onjia3MaTHnecKoro peTHKyjiyMa. no Mepe mrraHHH 
h, cjie^OBaTejibHo, HCTOiu;eHHH CHHTeTHnecKoro annapaTa nponcxo^HT nocTeneHHan 
pe3op6u,HH SH^onjiasMaTHHecKOH ceTH. Bjin>Ke k KOHpy nHTaHHH KJieTKH HMeiOT 
jiHHib OT^ejibHbie HeynopH^OHeHHbie (jjparMembi mepoxoBaToro peTHKyjiyMa h nyc- 
TOH H,HTOnJia3MaTH x ieCKHH MaTpHKC (pHC. 5, 4). CoOTBeTCTBeHHO 3TOMy Ha CBeTOBOM 
ypoBHe u,HTonjia3Ma KJieTOK Sojibhihx >Kejie3 nonTH HanHTaBHiHxcH jihhhhok 3Ha- 
HHTejibHo MeHee 6a30(|)HJibHa h 6ojiee pbixjian, ne m b Hanajie nHTaHnn (pnc. 4, 3). 

U^eHTpajibHan nojiocTb 60 jibihoh >Kejie3bi He3HaHHTejibHbix pa3MepoB (7.5 X 2.2 mkm) 
h, oneBH^Ho, He npeftHasHaneHa ajih KOHpeHTpapnn hjih xpaHeHHH cenpeTa, 
KOTOpblH no Mepe BbICBo6o>KAeHHH H3 KJieTOK nOCTOHHHO OTBOftHTCH nocpe^CTBOM 
cjhohhoto npoTOKa. I^eHTpajibHan nojiocTb HMeeT HenpaBHJibHbie onepTaHnn, o6pa3yn 
HerjiySoKne SoKOBbie JiaKyHbi (pnc. 4, 6). 

KaK noKa3ajin 3JieKTpoHHo-MHKpocKonHnecKHe HCCJiejjjOBaHHH, peHTpajibHan 
nojiocTb SojibinoH >Kejie3bi (JopMHpyeTcn HecKOJibKHMH BcnoMoraTejibHbiMH, bo3- 
mo>kho anHTejiHajibHOH npnpoflH, KJieTKaMH. H^pa 3 thx kjictok npo^ojiroBaTon 
(JopMbi, HMeiOT HeSojibinoe OKpyrjioe hapbihiko h C 0Aep>KaT xpoMaTHH b BHjje ot- 
^ejibHbix KpynHbix rjibi6oK, npHMbiKaiomHx k nj^epHoii oSojionKe (pnc. 4, 6). Pa3Mepbi 
n^ep 1.4 X 3.3 mkm. Ha cbotobom ypoBHe 3 th KJieTKH bhhbjihiotch c Sojibhihm 
T py^OM h b paSoTaxnpe^HiecTByiomHx aBTopoB He ynoMHHaJincb. Hx n,HTonjia3Ma, KaK 
npaBHJio, Sojiee 3JieKTpoHHo njiOTHan, neM y ceKpeTHpyKHipix kjictok. B n,HTonjia3Me 
BbIHBJIHIOTCH OT^eJIbHbie MHTOXOH^pHH, MHOTOHHCJieHHbie CBo6oAHbie pH0OCOMbI 
h pbixjio pacnojio>KeHHbie MHKpoTpySonKH, cjiy>Kam;He, oneBH^Ho, onopHbiMH CTpyK- 
TypaMH. 0(|)OpMJieHHOH 3H£OnJia3MaTHHeCKOH ceTH HeT. 

Hpe3BbiHaHHo xapaKTepHbiM #jih BcnoMoraTejibHbix KJieTOK, (JopMHpyiomHx peH- 
TpajibHyio nojiocTb h OKpy>KaiOH];Hx ^ajiee cjiiohhoh npoTOK no ero xoji,y, HBJineTCH 
npHcyTCTBHe b hx n,HTonjia3Me ocoSoro po^a MHKpoTpySoneK, ynaKOBaHHbix TecHbiMH 
pn^aMH b KOMnaKTHbie, HHor^a ^obojibho 3HanHTejibHbix pa3MepoB, o6pa30BaHHH 
(pnc. 3; 5, 5). 9thx CTpyKTyp oTHocHTejibHo HeMHoro h pacnojio>KeHbi ohh b KJieTKax 
npoH3 bo jibHO. (t>yHKii,HH hx TaK>Ke, BepoHTHee Bcero, onopHan. 
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BcnoMoraTejitHLie kjictkh HHTepecHLi TaK>Ke b tom OTHomeHHH, hto o6pa3yioT 
AOBOJIbHO TOHKHe H A-tfHHHbie IJHTOnJiaSMaTHHeCKHe BLipOCTLI, OKaiiMJiHiomHe 6oko- 
BLie jiaKyHLi peHTpajibHoii nojiocTH h HHor^a BAaiomnecn b annKajibHbie nacTH >nejie- 
3hctlix KJieTOK h caMO npocTpaHCTBO peHTpajibHoii nojiocTH (pnc. 3; 4, 6 ). BbiBe- 
AeHne cenpeTa ocymecTBJineTCH b rjiySnHe Sokoblix jianyH no MepoKpuHOBOMy 
Tnny. B 3thx ynacTKax HMeeTCH Henocpe^CTBeHHLiii KOHTaKT annKajibHon noBepx- 
hocth cenpeTopHLix KJieTOK c peHTpajibHoii nojiocTbio. 

KaK b peHTpajiBHoii nojiocTH Sojibihoh >Kejie3ti, TaK n b nojiocTH npoTOKa no 
ero xoAy nacTO mo>kho Bn^eTb BbiCBo6oAHBHiHHCH H3 KJieTOK cenpeTopHLiii npo^yKT 
b BHAe MejiKOAHcnepcHoro, cpeAHeii ajieKTpoHHoii njioTHocTn, MaTepnajia (pnc. 5. 2 ). 

IIojiocTb npoTOKa 6ojibinon>Kejie3LiorpaHHneHa abohhoh MeM6paHoii, b $opMnpo- 
BaHHH KOTopoii ynacTByiOT BcnoMoraTejitHLie KJieTKH. Toraoe ee nponcxo>KAeHHe, 
o^Hano, He coBceM hcho. Beponrao, OHa HBJineTCH npoAOJi^KemieM njia3MaTnnecKoii 
MeMSpaHbi oahoh hjih HecKOJibKnx BcnoMoraTejibHbix KJieTOK. Y npoKCHMajibHoro 
ocHOBaHnn npoTOKa Me>KAy annKajitHtiMn noBepxHocTHMn BcnoMoraTejibHbix KJie¬ 
TOK n MeM6paHon, orpaHHHHBaiomeH npoTOK, (j)opMnpyeTcn HeSojibinan nojiocTb, 
b KOTopyio c noBepxHocTH BcnoMoraTejibHbix KJieTOK BAaiOTCH MHoronncjieHHbie 
mhkpobopchhkh THnHHHoro CTpoeHHH h 6ojiee KpynHbie n;HTonjia3MaTHnecKne bbi- 
pocTbi (pnc. 5, 2 ). 9Ta nojiocTb AaeT Hanajio npe3BbinanHo xapaKTepHon cncTeMe 
HeynopnAoneHHbix nojiocTeii b tojictbix CTeHKax npoTOKa Sojibihoh >Kejie3bi 
(pnc. 5, 5 ). 

KjianaHHbix CTpyKTyp b ocHOBaHnn npoTOKa, 3aMbmaioni,HX ijeHTpajibHyio no- 
jiocTb, hto xapaKTepHo ,h;jih hkcoaobbix KJiemeii (EajiamoB, 1979, n AP-)> y Jin- 

HHHOK KpaCHOTeJIOK He HMeeTCH. 

CTeHKH npoTOKa, kbk npaBHJio, BbinojmeHbi pbixjibim MejiK03epHHCTLiM Bem,ecTBOM, 
a CHapy>KH oh o^eT aobojibho tohkoh KyTHKyjiapHOH oSojiohkoh, HBJiaiomeHCH 
npoH3BOAHbiM BcnoMoraTejibHbix KJieTOK. ri0A MeMSpaHoii, orpaHHHHBaioiAeH npo- 
tok, BbiHBJiaeTCH y3Kaa nojiocKa ynjioTHeHHoro 6eccTpyKTypHoro Bem+CTBa (pnc. 
5,' 5). HHorfta mo>kho BHAeTb coMKHyTbie BHyTpeHHne CTeHKH npoTOKa, 3aMLmaio- 
iipie ero npocBeT (pnc. 4, 6 ). 

Ha rHCTOJiornnecKHX npenapaTax OKpy>KaiOHi;He npoTOK BcnoMoraTejibHbie 
KJieTKH He o6Hapy>KHBaiOTCH, H npoTOK HMeeT BHA TOHKOH OAHOpOAHOH TpySoHKH CO 
cjia6o303HHO(j)HJibHbiMH CTeHKaMH. Hojioctb npoTOKa npenMymecTBeHHo y ero ocho- 
BaHHH nacTo pacninpeHa h Ha CBeTOBOM ypoBHe onraaecKH nycTa hjih oaeHb cjia6o 
303HH0(j)HJibHa. no BbixoAe H3 >Kejie3bi npoTOK HAeT koco BnepeA h bhh3 k ah- 
CTajibHoii nacTH oahoh hb anncTOMajibHbix anoAeM, rAe npnHHMaeT b ce6a 
npoTOK nepeAHeMeAnajibHOH >Kejie3bi. B npeAejiax rHaTOCOMbi o6iahh npoTOK HAeT 
c Ka>KAoii CTopoHbi npaMO BnepeA nn>Ke anoAeMbi ao aTpnaJibHOH nojiocTH, KyAa 
h OTKpbiBaeTCH. Y jihhhhok H . zachvatkini xoa npoTOKa b cbh3h c hhlim B3anMopac- 
nojio>KeHHeM >Kejie3 HecKOJibKO oTjmaaeTca ot toto, hto mbi bhahm y N. pomeran - 
zevi. B nacTHocTH, b npeAejiax raaTocoMbi, npoTOK HAeT He HH>Ke, a CBepxy no 
anoaeMe BnjioTb ao aTpnajibHoii nojiocTH. 

nepeAHeMeAHajibHbie >Kejie3bi, KOTopbie BnjioTHyio npHMbmaioT cnepeAH k 6ojib- 
hihm >Kejie3aM, 3HaaHTejibH0 MeHbine nocjieAHnx (cm. TaSjinpy) h nocTpoeHbi cxoaho 

y JIHHHHOK O0OHX H3yaeHHbIX BHAOB KpaCHOTeJIOK, OTJIHHaHCb JIHHIb OTHOCHTeJIbHbIMH 


Pa3Mepbi cjhohhhx ?Kejie3 jihhhhok H. zachvatkini (b mkm) 



AJiHHa 

IHupima 

BbicoTa 


AnaMeTp 



KJieTOK 

flflep 

HAPbimeK 

rpaHyji 

Bojibinaa >Kejie3a 

100.75+10.59 

57.24 + 13.75 

43.77 + 12.51 

8.8 + 0.64 

3.92 + 0.45 

2.4+1.54 

IlepeAHeMeAHajibHaH 

42.15+4.05 

24.69 + 2.52 

18.18+6.59 

4.77 + 0.49 

2.19+0.25 

1.14+0.54 

>Kejie3a 







HopcojiaTepajibHaa 

54.35+10.91 

40.29 + 4.97 

20.83+6.84 

5.67 + 0.87 

3.41+0.12 

2.2+1.89 

II >Kejie3a 







HopcojiaTepajibHaa 

I >Kejie3a 

28.41 + 9.98 

16.50 + 3.46 

9.15+3.16 

3.76 + 1.45 

1.49+0.62 

He H3Me- 
Phjich 

f Ho6aBOBHaH >Kejie3a 

25.75+5.91 

18.15 + 6.08 

4.15+0.28 

2.66 + 0.87 

1.02+0.19 

— 
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pa3MepaMH. 3to HeSojibinne KOMnaKTHtie o6pa30BaHna, cocToam,He TaK>ae H3 
oahoh ajitBeojiti h He HMeioiipie Bbipa>aeHHoro AOJieHna Ha jionacTH hjih aojih 
(pnc. 1, 2). IIocTpoeHfci ohh H3 6ojiee hjih MeHee oAHHaKOBBix no pa3MepaM KJieTOK 
c 6a30(|)HJifcH0H n;HTonjia3MOH, y KOToptix anHKajibHaa CBeTjiaa 30Ha Bbipa>aeHa 
cjiaSee, aeM y KJieTOK Sojibihhx >aejie3. rHCTOJiornaecKHe oco6eHHocTH h TOHKoe 
CTpoeHne nepe,a;HeMeAHajifcHfcix >aejie3 ape3BbiaaHHo cxoahbi c TaKOBUMH Sojibihhx >ae- 
jie3, oTjmaaacb jihhilb AeTajiax, Tan hto Ha cbbtobom ypoBHe bth >aejie3bi aacTO aobo- 
jibho Tpy^Ho AH(j)(j)epeHH;HpoBaTB. CenpeTopHtie rpaHyjiLi y nepe^HeMe^HajibHLix >ne- 
jie3 MeHBine h 6ojiee oahopoahbi no pa3MepaM, aeM y Sojibihhx >nejie3 (ot 0.68 ao 
1.61 mkm b jpiaMeTpe, b cpe^HeM 1.14 mkm). KpoMe toto, ohh oTjmaaioTca 3Haan- 
TejibHo Sojibinen ajieKTpomioH njioTHocTBio. Ha nojiyTOHKHx cpe3ax ceKpeTopmae 
rpaHyjiti hhtghchbho oKpaniHBaiOTCH TOJiJiyn^HHOBLiM chhhm b CHHe-aepHbiii pBeT. 
IIpoTOK nepeftHeMeftHajibHOH >nejie3Li no bbixoac H3 Hee hact c KajKAOH ctopohli 
BnepeA h hgcrojibko bhh3 ao ypoBHH anHCTOMajibHbix anoAeM, r^e Bna^aeT b npo- 
TOK SoJIbHIOH >KeJie3bI. 

TaKHM o6pa30M, jihhhhkh KpacHOTejiKOBbix KJiem;eH oSjiaAaiOT AByMa napaMH 
>Kejie3, Bbipa6aTbiBaioin;Hx npeHMym;ecTBeHHo SejiKOBbiii cenpeT, o^Ha H3 kotophx 
(Sojibinne >nejie3bi) pa3BHTa ape3Bbiaaimo cnjibHo. 

B oTjiHnne ot SoJibiHHx h nepeAHeMeAHajibHbix >nejie3 Tan Ha3biBaeMbie jjopcojia- 
TepajibHbie >Kejie3bi y jihhhhok H3yaeHHbix bhaob KJiem,eH HMeiOT pa3jraana b CTpoe- 
hhh h 3 aHHMaiOT pa3Hoe oraocHTejibHoe nojio>KeHHe. HanHeM onncaHne c Sojieenpyn- 
hbix AopcojiaTepajibHbix II >nejie3. Y jihhhhok N. pomeranzeui 3th >nejie3bi pacnojio- 
>KeHbi jiaTepajibHee h HecnojibKo Bbirne Sojibihhx >Kejie3, noaTH BnjioTHyio npHMbiKan 
k CTeHKe Tejia. Ohh Majibi no pa3MepaM (29.1x8.9 mkm), HMeiOT BepeTeHOBHA- 
Hyio $opMy (pnc. 4, 3 ) h opneHTHpoBaHbi baojib rjiaBHon och Tejia KJiem;a. Hx 
KJieTKH c yMepeHHo 6a3o$HJibHoii n;HTonjia3MOH aacTO, Boco6eHHocTH6jm>Ke k KOHpy 
mrraHHH jihhhhok KpacHOTejioK, chjibho BaKyojiH3npoBaHbi TaK, hto ocTaeicn 
jrniHb 6a30(j)HJibHaH KaeMKa no nepH^epnn >nejie3bi. HApa HeSojibinoro pa3Mepa 
(2.5 MKM B ftHaMeTpe), C xopomo Bbipa>KeHHbIMH aAPHIHKaMH, THTOTeiOT K 6a3aJIbHbIM 
nacTHM KJieTOK. Tpamipbi caMHx KJieTOK aacTO Tpy^Ho pa3JinaHMbi. BHyTpnajib- 
BeojmpHan nojiocTb Bbipa>KeHa cjia6o h KJieTKH opneHTHpoBaHbi BOKpyr ocHOBaHna 
npoTOKa, KOTopbiH 6epeT Haaajio 6jm>Ke k TepMHHajibHOMy KOHpy >Kejie3bi. MHor^a 
b annKajibHbix aacTax KJieTOK BbiaBjiaioTca 303HH0(J)HJibHbie rpaHyjibi ceapeTa, 
KOTopne TaKJKe o6Hapy>KHBaioTca npn HIHK-peaKipm. PeaKipra Ha KHCJibie MyKo- 
nojincaxapHAbi a aioT oTpnpaTejibHbie pe3yjibTaTbi. PeaKipia c 6poM(|)eHOJioBbiM ch¬ 
hhm Ha SejiKH He o6Hapy>KHBaeT Bbipa>KeHHoro SejiKOBoro ceKpeTa. 

flopcojiaTepajibHbie I >Kejie3H y jihhhhok N. pomeranzevi no rHCTOJiornaecKHM 
ocoSeHHocTaM oaeHb cxoahh c AopcojiaTepajibHbiMH II. Ohh MeHbine nocjieAHHx 
(18.2X7.4 mkm), 6ojiee KOMnaKTHbi h npHMbmaioT k AopcojiaTepajibHbiM II >aejie- 
3aM cnepeAH, opneHrapyacb no hx och, npnaeM Ha rHCTOJiornaecKHX npenapaTax hx 
aacTO Tpy^Ho AH<|)<|)epeHH;HpoBaTb. BbiBOAHbie npoTOKH AopcojiaTepajibHbix I h 
II >Kejie3 HAyT CHaaajia HHAHBHAyajibHo BnepeA h bhh3 baojib ctchkh Tejia k rHaTO- 
coMe. ,D,ohah AO 3nHCTOMajibHbix anoAeM, ohh cjiHBaiOTca. OSiipiH npoTOK AaJiee 
noBopaaHBaeT BnepeA h hact CBepxy no oahoh H3 anHCTOMajibHbix anoACM ao 
aTpnajibHOH nojiocTH, KyAa h OTKpbiBaeTca. 

y jinaHHOK H. zachvatkini AopcojiaTepajibHbie II >aejie3bi KpynHbie h ycTynaiOT 
no pa3MepaM tojibko Sojibihhm >aejie3aM (cm. TaSjinpy). Ohh hmciot Kpyrjiyio hjih 
OB ajibHyio $opMy h pacnojio>aeHbi JiaTepajibHee h hcckojibko BeHTpajibHee Sojibhihx 
> aejie3 (pnc. 1, 2). ToMOJiorHa hx c oAHOHMeHHbiMH >aejie3aMH jihhhhok N. pome¬ 
ranzevi ycTaHaBJiHBaeTca c TpyAOM. Kjictkh >aejie3bi BHe 3aBHCHMOCTH ot CTaAHH 
nHTaHHa oaeHb chjibho BaKyojiH3npoBaHbi, h rpaHHpbi Me>KAy hhmh, KaK npaBHJio, 
ycTaHOBHTB HeB03M0>KH0. OSbihho HaSjiioAaeTca KaeMKa pbixjioro cjia6o6a30(|)HJib- 
hoto MaTepnajia no nepn(|)epHH >Kejie3bi. Bojibinne Kpyrjibie hjih OBajibHbie no $opMe 
aApa c xopomo Bbipa>KeHHbiMH HAPbiniKaMH 3aHHMaiOT npeHMymecTBeHHo 6a3ajibHbie 
aacra KJieTOK (pnc. 4, 4 ). YMepeHHo pa3BHTaa BHyTpnajibBeojiapHaa nojiocTb, koto- 
paa Ha rHCTOJiornaecKHx npenapaTax b cbh3h co cjiaSocTbio oKpaniHBaHHa >Kejie3bi 
njioxo pa3JinaHMa, pacnojio>KeHa HecKOJibKO 3Kcn;eHTpHaHo h AaeT Haaajio aobojibho 
IHH pOKOMy B OCHOBaHHH CJIIOHHOMy npOTOKy. Ha CBeTOBOM ypoBHe HHKaKHX 0(|)0pM- 
jieHHbix ceKpeTopHbix BKJiioaeHHH o6Hapy>KHTb He yAaeTca. 

SjieKTpoHHo-MHKpocKonnaecKHe HCCJieAOBaHna BbiaBHJin b KJieTKax >aejie3bi ao- 


322 



bojibho HH3Koe co,o;ep>KaHHe rpaHyjinpHoro 3H,n;onjia3MaTHHecKoro peTHKyjiyMa. 
KpoMe Toro, nacTO mo>kho BH,n;eTb OTflejibHbie KOMnaKTHLie CKonjieHHH 3JieMeHTOB 
3Hftonjia3MaTiraecKoro peTHKyjiyMa c g.hhhhhhlimh pn6ocoMaMH. CaMa n,HTonjia3Ma 
KJieTOK BblTJIHftHT 3JieKTp0HH0np03paHH0H (pHC. 5,' 6). MhTOXOH^PHH epaBHH- 
TejibHO HeMHoro, nacTO ohh KpynHbie, HenpaBmitHon $opMLi. OpoeHne hx b n,ejiOM 
aHajiornHHo CTpoeHHio mhtoxoh^phh 6ojibninx >Kejie3. OT^ejiLHLie >Kejie3HCTbie 
KJieTKH TecHo rpamraaT Apyr c jjpyroM, nacTO o6pa3ya rjiySoKne B3anMHbie HHBarnHa- 
H,HH, HTO, nO-BH^HMOMy, oSyCJIOBJIHBaeT HeB03M0>KH0CTb AHCjx^epeHpnpOBaTb KJieTKH 
Ha CBeTOBOM ypoBHe. KpoMe nepenHCJieHHbix CTpyKTyp, b KJieTKaxnpncyTCTByiOT He- 
MHoroHHCJieHHbie KOMnjieKCbi rojib,n;>KH. ToHKoe CTpoeHne BHyipnajibBeojiapHOH 
nOJIOCTH, (JopMHpyeMOH HeCKOJIbKHMH BCnOMOraTejIbHbIMH KJieTKBMH, a TaK>Ke BblBOA- 
Horo npoTOKa y ^opcojiaTepajibHbix II >Kejie3 Tanoe >Ke, KaK h y Sojibninx >Kejie3. 

CeKpeTopHbie BKJiioaeHHH pacnpe,n;ejieHbi b KJieTKax flopcojiaTepajibHbix II >Ke- 
Jie3 HeynopaAoaeHHo h jjocTaTOHHo pe^KO h npejjCTaBjinioT co6oh Kpyrjibie hjih 
OBajibHbie no (J)opMe, pa3HOBejiHKne h aacTo oneHb Sojibninx pa3MepoB (ot 1.1 ao 
6.9 mkm b ftnaivieTpe) rpaHyjibi c MejiKOflHcnepcHbiM, ho aaipe aMoptJnibiM, co^ep>KH- 
MblM 3HaHHTeJIbHOH 3JieKTpOHHOH njIOTHOCTH (pHC. 5, 6). Ha nOJiyTOHKHX cpe3ax 
CeKpeTopHbie rpaHyjibi hhtghchbho oKpaniHBaiOTCH TOJuiyn^HHOBbiM chhhm b (jrnojie- 
TOBO-aepHblH H,BeT. 

Mo>kho nojiaraTb, hto, nocKOJibKy MeM6pam>i ijncTepH 3H^onjia3MaTHaecKoro 
peTHKyjiyMa, r^e CHHTe3npyeTCH hcxo^hbih npo^yKT, coaepnm He3HaaHTejibHoe 
KOJinaecTBO ph6ocom, ceKpeT npenMyipecTBeHHo yrjieBOAHOH npnpoabi. He hckjiio- 
aeHa B03M0>KH0CTb 6ejiKOBoro CHHTe3a Ha pn6ocoMax rpaHyjinpHoro peTHKyjiyMa. 

Co3ji;aeTCH BnenaTjieHHe, hto ^opcojiaTepajibHbie II >Kejie3bi k cpe^HHHbiM CTa^HHM 
nnTaHHH y>Ke nponuin nnK CBoen (JyHKipioHajibHOH aKTHBHocTH h ocBo6o^HJiHCb 
ot 3HaaHTejibHOH aaGTH ceKpeTopHoro npop;yKTa. npn btom ajieMeHTbi 3H,o;onjia3MaTH- 
aecKoro peTHKyjiyMa npe^CTaBJiHiOT co6oii ocTaTKH 3aKaHHHBaioin,eH cnHTeTHaecKyio 
^eaTejibHocTb h no,o;Bepraioin,eHCH pe3op6n,HH 3H£onjia3MaTHHecKOH ceTH. 

MeHbHine no pa3MepaM (cm. Ta6jinii,y), TaKHce Kpyrjibie hjih OBajibHbie no (j>opMe, 
^opcojiaTepajibHbie I >Kejie3bi pacnojio>KeHbi cnepe^n ot ^opcojiaTepaJibHbix II, 
HecKOJibKO Me^najibHee (pnc. 1, 2). Ha rHCTOJiornaecKHx npenapaTax ohh oneHb 
njIOXO OKpaiHHBaiOTCH JIK)6bIMH KpaCHTejIHMH, hx aacTo Tpy^Ho H,0;eHTH(j)HH,HpO- 
BaTb. Kan noKa3ajiH 3jieKTpoHHo-MHKpocKonHHecKne nccjie^oBaHHH, TOHKoe CTpoe- 
Hne hx H,o;eHTHHHo CTpoeHHio ftopcojiaTepajibHbix II >Kejie3. npoTOKH ^opcojiaTepajib- 
hhx >Kejie3 H,o;yT c Ka>KAOH ctopohm Bnepeji;, h, He aoxo^h ao rHaTocoMbi, cjiHBaioTCH. 
B npe^ejiax rHaTocoMbi Ka>KAbiH H3 o6ih;hx npoTOKOB H^eT nofl o^hoh h3 anncTOMajib- 
hhx ano^eM, nonra npHMbiKaa k Sokoboh CTeHKe ocHOBaHHH rHaTocoMbi, ^o aTpnaJib- 
HOH nOJIOCTH. 

TaKHM o6pa30M, y jihhhhok H. zachvatkini xo a npoTOKOB 6ojibiHnx h ^opcojia- 
TepajibHbix >Kejie3 o6paTHbin TOMy, hto mh HaSjiiOAaeM y N. pomeranzevi. 3to 
o6bHCHaeTCH, no-BH^HMOMy, OTHocHTejibHo hh3khm ypoBHeM pacnojio>KeHHH Aop- 
cojiaTepaJibHbix >Kejie3 y jihhhhok H. zachvatkini , b to BpeMH KaK y N. pomeran¬ 
zevi 3th >Kejie3bi 3aHHMaiOT Han6ojiee ^opcajibHoe nojKmeHne. 

TaK Ha3biBaeMbie ( n,o6aBO x iHbie >Kejie3bi, KOTopbie onncbiBaioT KaK cjiiOHHbie 
(Schramlova, 1978; Voigt, 1971), npe^CTaBJiHiOT co6oh njioTHbie, KOMnaKTHbie o6pa3o- 
BaHHH yMepeHHbix pa3MepoB (cm. Ta6jinn,y), KaK npaBHJio, Kpyrjioii hjih HecKOJibKO 
HenpaBHJibHoii $opMbi, oTjinaaioipHecH aobojibho 3HaaHTejibHOH 6a30(j)HJiHeii c He- 
KOTopoii TeH^eHpneH k reTepo^HJinn. MejiKnx pa3MepoB KJieTKH, KOTopbie aacTo 
Tpy^Ho ,o;H$({)epeHi];HpoBaTb, HMeiOT npeHMym;ecTBeHHo TpaneijneBHAHyio (J>opMy h 
njioTHo ynaKOBaHbi b >Kejie3e 6e3 Bbipa>KeHHOH opneHTapHH hjih co cjia6o npoaBjimo- 
meiicH pnpKyjiHpHOH opneHTapHeii (pnc. 4, 5). Hh Ha o,o;hom h3 Haninx npenapaTOB 
mh He cmotjih o6Hapy>KHTb KaKHX-jinSocjie^oB BHyTpnajibBeojiHpHOH noJiocTH HO(|)op- 
MjieHHoro BbiBo^Horo npoTOKa. H3MeHeHHH b npou,ecce nnTaHHH jihhhhok ,o;o6aBo T i- 
Hbie >Kejie3bi He npeTepneBaiOT. 

PacnoJio>KeHbiji;o6aBOHHbie >Kejie3bi Kay^ajibHee, jiaTepajibHee h BeHTpajibHee Bcex 
npoHHX >Kejie3, npHMbiKan k HH>KHe6oKOBbiM yrjiaM (JpoHTajibHoii ctghkh KHinen- 
HHKa (pnc. 1, 2). (I)yHKH,HOHajibHoe 3HaneHHe h B03M0>KHaH roMOJiornH ^o6aBO T iHbix 
5Kejie3 ocTaiOTCH nona He hchbimh. B cnjiy pn^a npnHHH (oTcyTCTBHe BHyTpnajib- 
BeoJinpHoii noJiocTH h HaKonjieHHH cenpeTa, y^ajiemiocTb ot poTOBoro annapaTa 
h t. fl.) mh He Mo>KeM c nojiHbiM ocHOBaHneM oTHecTH hx k cjiiOHHbiM >Kejie3aM. Bo3- 
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MOHvHO, 3T0 3&UaTKH nOJIOBOH CHCTeMBI, COCTOHIgHe H3 He£H(|)(|)epeHn,HpOBaHHBIX 
KJieTOK. Cxo^HLie no CTpoemno 3auaTKH HaiipeHBi XeHKHHroM (Henking, 1882) 
y jihhhhok Trombidium juliginosum. TeM He MeHee y HMaro opHoro H3 bh^ob rnp- 
paxHiip Mnmejib (Michael, 1895) onncaji nopodHoro popa >Kejie3Bi 6e3 npoTOKOB, 
HeBLiHCHeHHOH ({)yHKn,HH. V B3pocjiLix KpacHOTejiKOBLix KJieipeii CTpyKTypLi no- 
PoShoto rana He onncaHbi (Brown, 1952; Mitchell, 1964). 

OECyjKAEHHE 

Kan noKa3ajiH npoBepemiBie nccjiepoBaHHH, jihhhhkh KpacHOTejiKOBLix KJieipeii 
oSjiapaiOT KOMnjieKCOM H3 ueTbipex napHLix cjiiohhlix >Kejie3, b kotopom oTueT- 
jihbo blihbjihiotch pBe rpynnLi, oSBepHHHioipHe opHa — Sojibinyio h nepepHeMepn- 
ajibHyio, flpyran — popcojiaTepajibHbie mejie3bi. Rampan rpynna oTjrauaeTCH CBoeii 
(|)yHKH,HOHajibHOH pojibio b npopecce nHTaHHH Kjieipeii h HMeeT coScTBeHHBiH cjiiohhoh 

npoTOK. 

CyipecTByeT, opHaKo, MHeHne hto y Bcex Kjieipeii Parasitengona cjiiOHHbie me- 
Jie3bi opneHTHpoBaHbi Ha oSipeM npoTone b opmiaKOBOH nocjiepoBaTejibHocTH, ueM 
pocTnraeTCH CMemeHne $epMeHTOB cjhohbi (Mitchell, 1970). Ha Ham B3rjiH,o;, pemaTb 
no^oSHbie Bonpocbi, no-BH^HMOMy, pejiecoo6pa3Hee, ncxopn h3 paccMOTpeHHH koh- 
KpeTHbix npHMepoB. Tab, npoBepemiBie nccjiepoBaHHH noKa3ajm, hto y jihhhhok 
KpacHOTeJiKOBbix Kjieipeii Mop^oJiornuecKHe oco6eHHocTH h pacnojiomeHne cjiioh- 
hbix >KeJie3 HHbie, ue m y npepcTaBHTejieii 6jih3Khx rpynn tpomShph^opmhbix 
KJieipeii (RpoHeSepr, 1878; Bader, 1938; Michael, 1895; Mitchell, 1955; Moss, 
1962, h pp.) h pame B 3 pocjibix KpacHOTejioK (Brown, 1952; Mitchell, 1964). KpoMe 
Toro., h y ppyrnx H3yueHHbix HaMH bhaob b CTpoeHHH cjhohhbix mejie3 HaSjnopaiOTCH 
onpeftejieHHbie pa3JiHUHH, ueMy nona TpypHo HanraypoBJieTBopnTejiBHoe oSTmcHemie. 

IIouth noJiHaa HeB03M0>KH0CTb BbiHBJieHHH cenpeTa cjhohhbix mejie3 jihhhhok 
KpacHOTeJiKOBbix KJieigeii Ha cbctobom ypoBHe Hpe3BBiuaHHo 3aTpypHneT npeHTH- 
(^HKaipno ero XHMnuecKoro cocTaBa h nonra He no3BOJiaeT CBH3aTB 3th paHHBie 
C paHHBIMH O CTpoeHHH H XHMHHeCKOM COCTaBe CTHJIOCTOMa, (JopMHpyeMOrO JIHHHH- 
KaMH KpaCHOTeJIOK BO BpeMH nHTaHHH Ha >KHBOTHbIX-npOKOpMHTeJIHX (IIIaTpOB, 

1980; Hoeppli, Schumacher, 1962; Schumacher, Hoeppli, 1963, h pp.). OpHaKo 

pe 3 yjIbTaTbI 3 JieKTpOHHO-MHKpOCKOnHUeCKHX HCCJie^OBaHHH paiOT B03M02KH0CTB 
c^eJiaTb b 3tom njiaHe HeKOTopbie oSoSipeHHH. 

Tan, flopcojiaTepajibHbie mejie3Bi npopyipipyiOT, no-BH^HMOMy, b ochobhom 
cenpeT yrjieBopHoii npnpopbi, kotopbih BBiCBo6o>K,n;aeTCH H3 KJieTOK npenMyipecTBeHHo 
Ha paHHHX CTa^HHX nHTaHHH. CenpeT 3 thx mejie3 cjiyHorr, oueBHpHo, rjiaBHbiM 
o6pa30M ajih nocTpoeHHH 303HHO(|)HJibHoro KOHyca — chmoh npoKCHMajibHoii nacTH 
CTHJiocTOMa (IIIaTpoB, 1980), a Tanme, bo 3 mo>kho, pjih $opMHpoBaHHH Hapynoioro 
ero cjioh, kotopbih, nan noKa3aHo, b ochobhom copepjKHT noJiHcaxapnpBi (IIIaTpoB, 
1980; Schumacher, Hoeppli, 1963). 

HocKOJibKy (JopMHpoBaHHe CTHJiocTOMa b oTJiHune ot H,eMeHTHoro (JyTjiHpa 
xejrapep HKCo^oBbix KJieipeii (Chinery, 1973) nponcxopHT Ha npoTH>KeHHH Bcero ne- 
pnopa nHTaHHH jihhhhok, to b ero nocTpoeHHH yuacTByeT h cenpeT 6oJibmnx h ne- 
peAHeMeanajibHbix >Kejie3. npoxopn ckbo3b (JopMnpyioipyiocH TpySny cthjio- 

CTOMa, MHOrOKOMnOHeHTHblH, B OCHOBHOM, nO-BH^HMOMy, SeJIKOBBIH CeKpeT 3THX 
mejie 3 uacTHUHo KoaryjinpyeTCH, o6pa3yn BHyTpeHHHH cjioh CTHJiocTOMa, a uacTmmo 
npoHHKaeT b mnKejiOKanpie TKaHH. 9 to cooTBeTCTByeT TOMy, hto BHyTpeHHHH 
cjioh CTHJiocTOMa He ,o;aeT noJiomHTejibHyio peaKpnio Ha nojiHcaxapH^bi, ho cjia 6 o 
oKpamHBaeTCH 6 poM(|)eHOJioBbiM chhhm Ha 6 ejiKH (IIIaTpoB, 1980). 

Kan noKa 3 ajiH Hamn HCCJie^oBaHHH, b ajibBeojiax cjhohhbix mejie3 jihhhhok 
K pacHOTeJiKOBbix KJieigeHHe co^epmaTCH TaK Ha3biBaeMbie HHTepcTHpnajibHbie kjictkh, 
KOTopbie b cjhohhbix mejie3ax hkco^obbix Kjieigeii HecyT onopHyio h pa3rpami- 
HHTejibHyio (J)yHKH,Hio (BajiamoB, 1979; Goons, Roshdy, 1973; Roshdy, Goons, 
1975), H, B 03 MOHOIO, MOTyT ^H(|)(|)epeHH,HpOBaTbCH B Co 6 CTBeHHO CeKpeTOpHBie KJieTKH 
(Goons, Roshdy, 1973). RpoMe Toro, onHTejiHajibHbie kjictkh rpaHyjioceKpeTH- 
pyioignx ajibBeoJi hkcoaobbix KjieigeH cnoco 6 Hbi b npopecce nHTaHHH ocyipecTBJiHTb 
ceKpepnio H 36 biTKa jkhpkocth, HorjioipeHHOH KjieipaMH npn nHTaHHH (Sauer, 1977; 
Meredith, Kaufman, 1973). OyHKipm BCnoMoraTejibHbix KJieTOK cjhohhbix mejie3 

JIHHHHOK KpacHOTejioK, OHeBHpHO, HHaH H 3aKJHOHaeTCH TJiaBHBIM o6pa30M B 
(|) 0 pMHp 0 BaHHH cjiiOHHoro npoTOKa, b 0 C 06 eHH 0 CTH ero npoKCHMaJibHoro oTpejia. 
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Kan y>Ke ynoMHHajiocL, 3aMeTHoro yaejiHHeHHH oS'beMa cjiiohhlix >Kejie3 b npo- 
ijecce nnTaHHH y jihhhhok KpacHOTejiKOBbix KJieiRen b oTjraHHe ot hkco^oblix KJie- 
men, y kotoplix oT^ejitHLie KjieTKH rpaHyjioceKpeTHpyicnRHX ajiLBeoji BCTynaiOT 
b CTajRiio ceKpeu,HH y>ne nocjie Hanajia nnTaHHH (BajiainoB, 1965, 1967; Kirkland, 
1971, n a p.), He npoHcxo,n;HT. 

IlpOTOKH CJIIOHHLIX >KeJie3 JIHHHHOK KpaCHOTeJIOK JIHHieHLI CnnpajILHOH KyTHKy- 
KyjmpHOH HHTH, KOTOpaH Ha6jHOJi;aeTCH B CTeHKaX npOTOKOB CJIIOHHLIX >KeJie3 HK- 
coaoblix Kjiem,eH (BajiainoB, 1979) h B3pocjiLix $opM TpoM6n,n;H(j)opMHLix ; (Mit¬ 
chell, 1964; Moss, 1962). XapaKTepHo, hto caMLie MejiKne ajiLBeojinpHLie npoTOKH 
y HKCojpm; TaK>Ke jrameHLi cnnpajiLHOH hhth (BajiainoB, 1979; Coons, Roshdy, 
1973). 

B peJIOM, KaK MLI BH^HM, pH# CyiReCTBeHHLIX MOp(|)0(j)yHKI],HOHaJILHLIX oco- 
SeHHocTen cjiiohhlix >Kejie3 oSecnenHBaeT ftjiHTejibHLra h 3(j)(j)eKTHBHLiH npopecc 

nHTaHHH JIHHHHOK KpaCHOTCJIKOBLIX KJieHjeH Ha HvHBOTHLIX-npOKOpMHTeJIHX. 
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STRUCTURE AND FUNCTIONAL PECULIARITIES OF SALIVARY 
GLANDS OF LARVAE OF TROMBICULID MITES (TROMBICULIDAE) 

A. B. Shatrov 
SUMMARY 

Larvae of trombiculids have four pairs of salivary glands as follows: large, anterio-medial,. 
dorso-lateral I and dorso-lateral II. In their structure all glands are simple alveolar and are 
drained by unbranched salivary ducts. Most developed are large glands. Their cells are cha¬ 
racterized by intensive basophily and have a pronounced granular endoplasmic reticulum. 
Apical parts of cells are filled with secretory inclusions which are primarily albuminous in their 
nature. Intra-alveolar cavity of the large gland is formed by several accessary cells. Secretory 
cycle of large glands lasts during the whole larval feeding. Anterio-medial glands are smaller 
in size and are formed like large ones. Cytoplasm of cells of dorso-lateral glands is highly va- 
cuolized. By middle stages of larval feeding in cells of these glands can be seen some secretory 
inclusions and disordered fragments of endoplasmic reticulum. The secretion of dorso-lateral 
glands is assumed to be primarily carbohydrate in its nature and their secretory cycle ends 
at early stages of larval feeding. 



BnjieijLKa k cm. A. E. IUampoea (c. 315) 



Phc. 4. CjiiOHHHe >Ke;ie3H jih^hhok KpacHOTejiKOBHx KJienj,eH N. pomeranzevi ( 1 — 3 , 5), H . zach- 

vatkini ( 4 . 6). 

l —bhr 6ojibmnx wejie3 b Haqajie nuTaHHH, kocoA cpe3, xl54; 2 — Sojitmaa h RopcojiaTepajibHan 

I wejie3w, x 238; 3 — Gojibman h sopcojiaTepajibHaa II weJie3H b KOHije nuTaHun, x 238; 4 — RopcojiaTepajibHan 

II wejie3a, x238; 5 — RoSaBOBHaa wejie3a, x346; 6 — TOHKoe CTpoeHne neHTpajibHoft qacTu SoJibmoii Wejie3H, 

X3000. cao — cBeTjian oGjiacTb, cn — cjuohhoA npoTOK. 

OcTaJibHHe o6o3HaBeHHH Te we, hto Ha puc. 1—3. 
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Pnc. 5. ToHKoe CTpoemie cjiiohhux /KeJie3 jihhhhok H. zachvatkini. 

1 — OKOJiOHflepHaH 30Ha kjictkh 6oJibmoft »eJie3M, x7000; 2 — BHyTpuajibBeoJiflpHafl nojiocTb n Haqajio bmboa- 
Horo npOTona 6oJibinoft >«ejie3bi, X9000; 3 — ijHCTepHfci rpaHyjinpHoro 3HAonjia3MaTiraecKoro peTHKyjiyMa b 6 a- 
3ajibHOH Hac™ KJieTKH 6oJibiiioft >Kejie3bi, xl6 000; 4 — ynacTOH Oojibinofi >«ejie3bi 6JiHHte k KOHijy nuTamiH, 
X5000; 5 — npoTOK 6oJibmoK H<eJie3bi, x 5000; 6 — ynacTOK nopcoJiaTepaJibHoft II H<eJie3bi 6JiH>«e k nomjy nuTa- 
hhh, X3000. nym — KyTHnyjia, $ap — $parMeHTU 3Hflomia3MaTHHecKoro peTHnyityMa. 

OCTaJlbHbie 0603HaHeHHH Te H<e, HTO pHC. 3 n 4. 




